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3 6 4 7 - L 6 5 0^- v (Shin-ichi Nagahama et al : Jpn. J. Appl.Phy 
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[0 0 11] 
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^ 1 1 0 1 t . T^^ 9 y K/S 1 1 0 3 . TUitm^&m 1 1 0 4 . 3 MMJ- 
#P«it<7)?S-14§ 1 1 0 5 <h . ^ ^ T;^ h y ^"S 1 1 0 6 t , ±g|5^#rSS 1 
1 0 7 ±^^^ y Kg 1 1 0 8 i:. hg l l 0 9 t ;6^'mg tL/;1» 

^-e^^o ±^^^ y KS 1 1 0 8(i. •t'^tCT^ h ^-f ^"^^OS^m^^^L, ^ 

(DmMf^mi\!}iM^x^^o ^y^^vmi i o 9 (i. ±m^ ^ y kji 1 1 0 s 

Y'y-Cfm^^t^ ±U^^y Fgl 1 0 8<DmiiiUt::3y-^ ^ h« 1 1 0 9 t 
ctoT^S^$tLTv^;i.o 'j y v;^ ±gp^ ^ y K/ii 1 0 8 

fi5:i-^vi.i: i:=^^±g|5^^ y vmt=iy^^ i i 0 9 ^ff^^i"^ ^ <h 

[0 0 12] 

. ^mk^(Dit\zMLxm^mm^<f:m.ib^^mi iio<i:, ^^^^hsiio 

9RXfm.ib^^mi 1 1 Q(r>^^m^M.^ ^n\iZf^^^fy-fznMl 1 1 2 s 
^110 l<7)2±M<^d*>> T^iJ'^ y K^l 1 0 3i)mWL'^nx\^^^mt^\p\ 

-t-^®<7)i8&^Mtcf^^$tL7t:m® 1 1 1 1 t^^-f^o >; y h -7itii<7) 

[0 0 13] 
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v^Tv^^ C t . PMU 12 11 ^ Y')W7y ^ t J- -y ^ > VliWi t 

[0 0 14] 

mi 1 tl^^tL/::«)?feco^2*#:lx--if-^^H^^v^-r. ^— 7K¥1t^- K 

>^ b -7 •fmt,^\-(DTU^ 9 y 1 1 0 8 (omW- 1 ±.Uit^Wim 1 1 0 7 <7)^ 
J¥^:<7)fp ( J- -y ^ > i/^t LM¥) ^ii^f ^:^-^75>^^^^nTV^^o 
[0 0 151 

<^£^-r^^t^ **^^7K¥^t^- K(7)7icco7K¥:'3fS]r^ i:^i6^m^^vh$ < ^ (9 

ju-h^htz)!b^ mm^fifzu—^'yt(7)y r-y ^ (FFP) tiisit 

. 001-0. 1 5 mlpv^Mi^t^ix^^tL^o 
[0 0 16] 

01 1 tc^Lfct3e5^<7)M<ktJ^>#^^'ft:i^--r^T-tc:fett-?)aa63i^e 1 1 1 0 
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v^;^41-^1829-183 S-^-v (Tsuyoshi Tojyo et al : Jpn.J.Appl.P 
hys. Vol. 41 (2002)pp. 1829-1833) (##fl^:^m3) :^^m''fhti^o ^¥m^:Scm3 

ig^k-Hf^^tciott^ffii6^^« 1 110^. m'fbvVn^ (S i O2) 
^j::^mmtLfzmm. RV. m+nmOMfbvUn^ (S i O2) S i: v «; n 

:^ (s i) mt^^ir;b2mmm(7)mmtLtimmr-^^o 

[0 0 17] 

01 7 (i. 'iJtm(Dmmm^^^^^mmmn^mm<^m^mm^7r^i-m^m'c^ 

^##^--*f*T-l 7 0 1 > hi; p>X 1 7 0 2. tr-A;:^-/U u/ 
^ 1 7 0 3. \ 7 0 4. ^T'-f 1 7 0 5. ^^Ittti-T'^Tt^aj^ 

1 7 0 6. ^ff^yjXA 1 7 0 lii-h^j:^X\^^ho ^^K, ^mi^^—^m^t 

[0 0 18] 

iBiiibfWti. »f ^T-^^"^ aiM L7t P-' if«^ n 'J ^ - iJ' P >X 

-e¥tf7fc^ L < {i¥^f t;i5v^7t:t;»^n. A;^ -7°'; y ^ ^flT. 

-•»f'7t«T-v ^ ^ Off i^KiiMicHsit ^ tL. laii^ ttT v^;i> i^- -y h mm^m^ 

[0 0 19] 
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[0 0 2 0] 

mmff^^m 1 1 

114 iMfZ^m'^m^mi^M^mi^^^mm'fmms i p-yq-s 

Shin-ichi Nagahama et al. ! Jpn. J.Appl.Phys. Vol.39(2000)pp.L647-L650 

Tsuyoshi Tojyo et al. I Jpn. J.Appl.Phys. Vol. 4l(2002)pp. 1829-1833 
[0 0 2 1 ] 

&Ul 1 0 I t LTnMG aNS^ (1?^ 3 fxm) . ^ y 1 1 0 3 i: 

LTnMA 1 o.OyG ao.gsNg (MJ?0. 5 ;« m) . TfcSf^^ 1 1 0 4 t LTn 
MGaN^ (mmo. l/um) . 3 m*^#^1*it<7)fSttJi 1 1 0 5 Hislt'Si 
l^^Pmt LX I no.loG ao.goNg (M)¥4 nm) . vSttH 110 5 ^Zidlf^ 
^MJi^ LT nM I no.02G ao.98Nii (^/?8nm) . ^ -v; T ^ if 1 
1 0 6 ^ LTpMA I0.20G ao.SQN^ (M/P2 0 nm) . ±g|5^^^)i 1 1 0 
7 t LTpMG aN^ (M¥0. 1 ;« m) . ±g|Si!'9 y 1 1 0 8 LTpM 
A I 0.07G ao.93N^ (Ml? 0 . 5 ju m) . n>^^h^ll09tLTpMG 
aN^ mW-0. ljum) ^^trmm.tLfZo tfz. >; y h ^^yiftitco^ 

[0 0 2 2] 

X-$>y). 9 OmWt-eEm6«l=& I -L#tt^^LTv^.i,o msiLffiT&^-^mM ( 



mum 2004-300431 1 



# US 2003-024735 



^-v: 11/ 



z/ttatliMii^y ^ (Pk) <hD^{ftLTi/^^o 

[0 0 2 3] 

:^mm^h:^K I -L#14tCi3V^T^>^' ^^i:fc±iS9 Oj@OSi^]^fflV-Hf 
[0 0 2 4] 

¥:^[o]<7)-7T--7'f KVn°^-> (ffp) ^m^ti- ^ ^ t i>mm^ tifzo 
[0 0 2 51 

HI 4 (a) (b) (i. aib%m4^##l^— ^f~m^=-<7)7K¥:^f^F F P 

ta:^ji:*n^^[;:i-^;(t^^|yi^-r^/^i6(7)|J^0^(2Itr^)^o Ell 4 (a) ti. 
M'f[:%^.^«'ft:U--9-'«T-<7)7K¥:^[6]FFP^^L-rio«9. 1 4 0 1, 1 4 0 2 

{±^>i> ^^;vmTo^m:^it3i3it;i)7K¥::^r6]FF p, i 4 0 3. i 4 0 4{i^ 

>^ V'-<;L'^^x.;?)7t;m:':t;^tt^7tc¥:^[^F F p-eab^o ^(Dmxii. 

ifc. 014 (b) (±. SiJ<7)a<b%m¥S#:^— 9-'^T-<7)7K¥:^l6]FFP*^L 
T^f). 1 4 0 5. 1 4 0 6 V^>'UJiilT<7)^ai:^lCi3lt'S>7fc¥:^|o]F F 

p. 1 4 0 7. 1 4 0 8 W^;W^®x.^7l&m:t;Ui3tt^7K¥:^|n]F F P 

■Cab 'Bo 

[0 0 2 6] 
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(s i 02) -eff^^L/jo >i^oijt.^.ffli/--if^T-B*fflv^T. m'fbvvrj 

[0 0 2 7] 

M § < t" -1) ^ t T&^T- ^ ^ o 
[0 0 2 8] 

^'it^-k-^iJ y y-t^fziib\z\U ^<n\=mm.^(r>mt^>f£< ^> 1 0 cm-lJ^_h 

^- FcOfSMI^^:^^ < '^^o *2^^7K¥«^- K<^fsmi^7&^ 2 c m-lfl 
S (^C7)iit(±, 'ftfe<o;iHHJ:;|)fE«fI^ltJl 0 cm-It ^^-Ji^^^l 0 cm-1 

it«-itO±#S. VFTs U - (I - L #14 It ^ V - ¥#&«fStt i3 It 'S) # 
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[0 0 2 9] 
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'2)ff#•^^rff#tL, :^nMX-Wm\^fzm^(r>\£- ^ ^tJi)^ 6 0-10 OmW 

gStJi:i--2)o S/::^ 7 r - 7 - ^ (FFP) (7);ff i (cificftt 

[0 0 3 3] 

[i^s^jii?^-r >g> 7^cie)o#^] 

^mSlfbn. ^l^«M^:#mM;i»^^^'i>ll2SmM<^-L^i^^ y Fe^. T 
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[0 0 3 5] 
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[0 0 3 6] 
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[0 0 3 7] 

[0 0 3 8] 
[0 0 3 91 

d 1 U^$tL7t:^2»#:^-■^f■*^(i, H 1 iSmMO^IS 1 0 1 1 0 1 

mM<7)T:ftfe^ 1 0 2 rmm i o 2 oiffiti^-f-S)^ 1 mMm<DTU^ y y k 
^ 1 0 3 yyvmios co±mKm-r^m 1 mm,m<DTUitmi^m 1 

0 4 <h. Tg|57fe*vS/S 1 0 4<7)±Mtl^-t^V!^tt^ 1 0 5 ff&ttii 1 0 5 

m2m'mm<D±uitm^m i 07 1. ±u^m^m 1 0 7 <D^mu<7)±mi,zm-r 

^^2mM.M<^±U^ y y Vmi 0 S y y K1 1 0 Sco^mi^z^i-^ 

||2S«Mcon>^^ 1 0 9 <!:. 1 0 7 <DmthU. ±M^ y y 

Vmi 0 9>^Xf:nyd^ ^ ymi 0 9 T*Bfi£ ^iih') y 'J 7. Vy^ •fm^i^<Dnm 

izmfhn.fzmi^^^m iio^:. n^^^j^h^io 9Rz/mtb^^m 1 1 oo 

[0 0 4 0] 

^^tc. ^l#mM;^tf^2#mMi:{ipMX(±nM^mi*L. ^ 1 SmM^J^ 
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t|2#mM{ipM-e*)'5>o 
[0 0 4 1] 

^it^o mimnmm<^mui 1 iRi/m2^mmm<7)mmi 1 2(i. #-<7)# 

^5N"*2|-75- ^ ^ ^ m^-eab o T ^> J: 
[0 0 4 2] 

3 t±^^^y Vm 1 0 8<7)ij.-^< i: ^— y K^tiioV^-C. ^1^14^ 1 0 
[0 0 4 3] 

=^i5. m^A(7)i^'^(±. Ttt^ 10 2. r^^mt^m 104. T-7'n 
^'B 1 0 eRZ/::iy'^^ hm 1 0 9 li£4MmmTii^j: < . mf&BXUmJ&C (7)^ 

{±. T^^^f^« 10 2. ^ ^ T-7^n y 1 0 6 . ±.^itm^m 1 0 7 
wm^M^x-^ hmwLi3mhixx^^t£\^^fzi!b^ m^i o 2*istt'5»^^7&^'*f* 
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[0 0 4 4] 

^l§0^tC'f^^#2S#lx--ifmT-<7)^2 Otg;ttHi3V^-r{i. T$(5^^7 Kill 0 

±fK7t;*?Sii 1 0 7;6^^^ttigp^^$-r¥±i^ii-e*)^«j5K («^B) ^^aifi5^ 

o 

[0 0 4 5] 

% 2 <0^,^<7)«^-e^ti{i\ yU^'7yVm\0 3 Xit±.U^ ^ y Kil 1 0 8 
[0 0 4 6] 

^2 0^,»<7)^^^), ^^Atri3V>T{i. Ttfl«l 0 2. TfR^fcSrS^ 
10 4, ^-^ U rrn 1 0 6;S.t/=' >^ ^ 1 0 9 < 

S^W— ifmT-^tSfiKi-^/ja6H(i. T^^S^Kei04. ^ ^ 'j TT'n <y 

10 6. ±.uitM^mi 0 7:s.?/3>^^ b«i 0 9 ^m^^ ^ ti)m^\^^^o 

[0 0 4 7] 

. TUsM 10 2. T^Tt^i?^^ 104. ^ -Y 'j T y ^e 1 0 6 > ^ ^ 
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[0 0 4 81 

[0 0 4 9] 

[0 0 5 01 

^i&^tc#>i>^^#v— LT(i. -^jx-t^. mimih^m^v-'^m^ 

[0 0 5 11 

>r-^C. m.\m^^=^m^^hM~. a Ipl nqGai_p_qN (O^p^l. 

O^q^l. O^p + q^l) i}-hti:^m^n^^y^-t^ii^. 4^§^^#tCi3lt'2)M 
\mi%^m^h\U A Ipl nqG ai_p_qN<7).;^;i-?>^.2>|gH^B(»«9T-^<. I 
I imm^l- (A K In. G a) (D—U (2 0 i^T-iSc%l^ilT) B. C r . V 
. Ti. Nb. Ta, Zr. Sc. TU Gd. L a -cai^ Lt^jMh^h^. V I :K 
llT--e^>^Nir.T-0— g|5 (2 OJ!^T-m%mT) P. As> Sb-eS^LT^c^ 
H^H^. -e-ttf, (7)^0^0 t LTB. A U I n. T 1. P> A s> S b. B 
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e. Mg. Cd. Zn. C. Si^ Ge> Sn> O. Se. Te> H. Sc 
. Cu. Fe. Ti. V. Cr. Y. Zr. Nb. ^ > ^ y KI^tJ^'-^^JP^ tiT 

-2) o 

[0 0 5 2] 

0 3 RXf±U ^ 9 -7 K« 1 0 8 fiJ KWcM-r^ ^tid^-^^^^o ZtiKX^. 1 
i^<7)^>6^'T^^ ^ y Kg 1 0 3 (Xit. ±M^ 7 y Kg 1 0 8) <7)®l»f^^TllI 

oT:j3 fr) . m^^'ki^^m'^- Y\^^-r^mmm^mtTm>^ ^ ^ Kg i o 3 (x 

[0 0 5 3] 

^ y Kg 1 0 8 < t ^— :^<7) ^ y Kg<7)jSt/f^75^ ?S14g 10 5 tr^^ 

i-^**^>:7fc¥1t^- K<7)^tc^t-t^^Miif^*?ii|T'^J9> /O-of^i^g i 0 5 
X^^-Th l^7K¥«^- K<o^tc*ti-'5> i>k^mm^m^l^X±.X^ht^ 
^TK^It^- K<7)7fc^i:b^-c. 1 ^7K¥^t^- K07fc^«f]z:t;±fS^#^?t/i-r 
y Kg^^^^ibSSclt-r'?)- t>6^'-e#^o >r^tcJ:f9. l-^Tfc^M^- KO^S^ 

t^^o' i , mk<^'fim2Kii\.^xmmKmm-r^^tt-r^o 

[0 0 5 4] 

t^c. :*:||0>qo4^#'ft:i/--if^T-t^*5V^-C{i. TSB^^ y Kg 1 0 3 OiSJ/f^ 
y Kg 1 0 8<^®t;f^(±. |WI Dflt-e^o T ^ J: L> ^^aii-e^>o 
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#M2 0 0 3 - 0 2 4 7 3 5 ^-vl 20/ 

[0 0 5 5] 

-jisa^tc, ±u^yy Kg 1 0 8 tm2mmmm<7)mmi 1 2 <!:(ojE^j: t). 
Tgi5i5' y y vmi 0 3 tmi m^mmm<Dm.u 1 1 1 t(Dmm<Dyf:^^^\^^fztt>. t 

±$15 7 -y KS 1 0 sm^WnM^tifzm^X «9 . TS|5^ ^ Fii 1 0 SM^ 

ru^ "7 -y I 0 3 m^(Dmm^'km&-r^yj:^K f f p jott-^ffiR 

[0 0 5 6] 

. T^^ ^ >y 1 0 3 OjBg*/f^*±g|5i^ "7 y m 1 0 8 <7)®$ff^ J: i^^-fit 
[0 0 5 7] 

^ y vm 1 0 8<D^ ibmifrm<Di< § v>:^(7) ^ y K^ofS-14^1HiJ^®/0-'^> 0 . 1 

ju mi^ATco^m^mxxtm ^ytm-c^^ir^it^znLx i o o cm-U:Ji 
±(Dmi ^m-r^ mm ^ m fzm^ t-r^^t:^^x^^o - o«-eab 
{i\ WLm^^<D&]m^fifz^^ y vmmiizm.nmi^n^^tt^j:i)^ cK^mx 

[0 0 5 8] 
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. mm^mi^f-ftiymi-i^^TU^ ^ y vm i o sm^tm^^fzit'tmi^^ 

[0 0 5 9] 

i/c. :$:^m(0^^mi^l^~'^'m^iZis\^^Xii. T^^^ y K« 1 0 3 ^« 

u^9'y vm t m 2 TU^ ^ y vm(omiJf^^K ^ i tsi^^ ^ -y Ke<7) 

^^^i-^&^>X7K¥m^~ V(D^izn-t^mmmnmx ^^^^^m^t-r^^t 
mm<7)mm 2 izis\.^xmmi<mm-r^ :itt-r^o 

lO 0 6 01 

i/ti<zMLxmm'k^-ri>mi^mibjh^mtir^^iJt^<7)mi^^m-r^ ^t^^ 

o 

[0 0 6 1 1 
[0 0 6 2] 

[0 0 6 3] 
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n(y) = Nin( I y I ^W), Nout ( I Y I >W) 
[0 0 6 4] 

I (y) ^: L, ###:lx-Hf^T-<7)X h 7'ijiSI*I^TfS^^2 L-CTifii$:^ 
3-e^a^tt>2>i<ht"'i>o 
[15:2] 

[ms] 

[0 0 6 5] 

^Jx.{i\ v>--^;i' • rr^-r K • -7^ v-y^^^S 4-^1 1 9 67&-ib 1 2 

0 3 - V (M. J . Bergmann and H. C. Casey, Jr . : J . App 1 . Phys. vo 1 . 84 ( 1998) pp. 

1196-1203) ^m^-^h^Lt-h^-Q^ho mW^ft#^C:fc^t^^^°■7^-^-e^^ 
. l§»ftA [nm] tCi3lt^#*tf|-OiSJ/fi$in{i. >k^zX^. ^ibhfLiho I& 
i5?5tSA (i3 0 0-8 0 0 nm(Dmmt-rh^ti)^'r:bho m^ii. Mim^.^ 
mi^Un(D^^9^~-'$^E g [eV] {±TIEI5:^T'#x.<btL^o 
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[m4] 

Eg=Eg,[s]=3.42(l-s)+2.65s-3.94s(l-s) 

(In,Ga,.3N (O^s^l) (Dm^} 
Eg=Eg2[t]=3.42(l-t)+6.2t-1.057t(l-t) 

(Al.Gai.tN (O^t^l) (Dm^) 
Eg=(s • Egi[s+t]+t • Eg2[s+t])/(s+t) 

( I n,A ltGai.^tN (0<s<l,0<t<l) CD®^) 

[0 0 6 6] 

n(p[A])= [4. 3663801 +p7 (p2-295.92)] "-^ 

(p[A]>360.7®^-^) 
n(p[ A] ) = co + cl • q+c2 • q^+c3 • q^ + c4 • 

(p[A]^360.7®J^-^) 

P [ A ] = 1/ [ 1/ A - ( E g-3 . 42 )x/1239 . 852] 

q = p[A]-360 

cO= 2.718 

cl= 9.976x10-' 

c2= 3.005x10"'' 

c3= 4.584xl0-« 

c4= 2.59610-* 

[0 0 6 7] 

^ tf — Af^^fi (Finite Difference Beam Propagation Method, FD 
-BPM) liZX^^t&tfMmitBiri><Dt'r^o FD-B PMtcov^Tti. M 
X-{fW. P. Huang, IEEE J. Quantum Electron. 29(1993)26395r#BS-r ^ <!: Ti^tHJ^'S 

U~^'(Dmmi<ZXM^-^. 3 0 0 jummm^'^fz^k(D^^^m^y^'^. FD-BP 
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ti. iS0^i^#^f^^fflv^fjo ii0.gi*l^^f^t;ov^-C(i. i^J^t^G.R. Had ley. Optic 
sLett.l6(1991)624^#BS-f-^ - i:7(,jai5^>&o ^fc. ^:9'jb-t^P^O-t 

^(i, nnm^\Hx-^tL. mo. 0 4fxmi^ir. mo. 1 /xmiikrtLtzo 

[0 0 6 81 
[0 0 6 9] 

yt^^xMit ^tifzu-^^^i mmmi^<7)m^(Di^w: i^mM Lxmm.^ tzm-r 
^mM^mmm^^t^ *^tf«^T-^^o ^(Dmm(7)m^. yt^mmwmm 

CO If - A ^ -7 h ^ mm-^^n h fz i6^^. f y ^ (i\ ii-t'j^^-r^M l -c /^f^^ 
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[0 0 7 0] 

[0 0 7 1 1 
[0 0 7 2] 

^mm-r^m^m^w^ t . mi:^^m-^'>zi^^cxm^mitm^^hmi:m<DiG^m 

mit^^t^ m%^^xmit^f^fzit^itummw(r>'m^(D^m\zm^\^xumi 
^Ktzmm.^mi:-fhm^itmMitLm.mn^^t. ^-^K^tsmi^t-t^ ^ti, 

[0 0 7 3] 
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[0 0 7 4] 

xn^mytM^- hyt^mni^-^^ n^^mti!,mm^^ t . n^m^m:^- hUih^ 
iifzit^myt-t^w^mmyt^^t. mit^^xmyt^titzitt:Mmmi^(Dm 

m^i:m%mn^i^MmLxmmmm^tm^tifzm^^n^'r:hytm%^i^ 
^^tsmifSL<7)^^^n^mmx^'oxi>x\^^o z<Dmif^(7)m^. it^m 

[0 0 7 5] 

[0 0 7 6] 

1 ) 

[0 0 7 7] 

nMG a N/i/^'b'Sr^SISl 0 1 mtL<ii. M)?75^~ 
30-500/^ m)> nMG a N/&>^=fc^T*^ 1 0 2 ^ L < (±> ^i^Ti^'O 
. l-10;«m) . nMAlxGai_xN (§f t L < {±> 0. 04^x^0. 15 
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G a N;^>-ib^<5>Tg|5^#V^§ 1 0 4 mt L < li. mm-^^ 0 - 0 . 1 5 ;t/ m) . 
InwGai_wN mtL<ii. 0<w^0. 2) 'fc ^»T-#P»:5:a^"n M I 
nvGai_vN (0^v<w) t^-^ ^^^I^M^xHt^fUl ^-lt/::^m»^#Pt# 
ii<7)vS^14ii 1 0 5 L<(±. »1¥75^^5- 1 0 0 nm) . pMAlzGai_z 

l^^-h^j:^^^')Ty'xn y 1 0 6 (t^t L < it. m^-^^ 0 - 0 . l//m). 
4^^g|5(;^0'(tllc7)$|555^J: 0±^{c^mLfj^{iltl5^^LpMG a N <b >^ ^ ±g|5 
7lc2»r^@ 10 7 S L < ^^U(Omm 0. 05-0. 15// m) . ±Uit 
#?S^<7)^ttig5±t^fM^tL7tpMA 1 yG al-yN (lHFtL<(±. 0. 0 4^y 
^0. I 5) ^^h^j:^±U^ y I 0 S (0 ^ t < (±. MI^tJ^^O . 4 yu mJ^:; 
±) . ^U^'y y Ke±Uf^^$ti7t:pMG a N/^-f? =r > ^ ^ h« 1 0 9 ( 

t^tL<ii. mm^^o. oi-iOyum) ±uitm~Mm<7)miii^. 

/iaA63ic^g 1 1 0 lEIi^l 1 2 ^> :ft«Sl 1 1 t^m^^o 
[0 0 7 8] 

^a^bt?^^«#l---f"ST<7)|§7lc:?^ft(±. 3 7 0-4 3 0 nm<7)|aH-e^ <0 

. mam 1 0 5 izisnr^m^^pmwmmm^Mmt^ i n g a N^^#ori 
B^aJt^s. v^m <7)mm Kx-^xmrn^fi^o 

[0 0 7 91 

1 0 5tii5tt'5)»i^#pii<7)ii^{i. 2-6m-/}^^tL<. #H2X(i 
[0 0 8 0] 

t fc. ru^mf&m 10 4. ±^7fc#r^@ 1 0 7 ^ T y 1 0 

mJ^^7r-Lfz:^K ■tiih<DmiZJ y K-yo^##:^^^ffl L/j«^<i:^^ ^ i: ^) 
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[0 0 8 1] 

v>mm<Dmmi 1 2 (inm^) ^LTii. m^i^. ^y^jv (nd M±tc^ 

(Au) M^WSLT'^^^AuXN i W^^/N'^v-^A (Pd) M±t3# (A u 

) tLXli. 1^Jx.(i\ -f-^^ (T i) Mt^T^v^^-^A (A 1) M^mSLi:^ 
^A 1/T im®^^>^'>^T-> (W) miZ± (Au) M^^BLT^^Au/' 

[0 0 8 2] 

i-r. (0 0 0 1) cM'k^^mJfzmmmt'r^ uMG 0 I 

^m^-t^ {m'^TM) o ^5fe?f-L/jG a N^^l 0 1 ^MO C V D^gf^ tC#A 

L. H2#fflmoft'-e. *iji 1 0 0t:oi^s-e^'j-^>^-^^f9 (yf^^bie 

) o 

[0 0 8 3] 

^tc, 1^ 1 0 5 ot:^-ep#?a-r>5>o TMG ( h >; -^A) ^ i o o 

m o 1 /ra. in^ SiH4(-=ey>'9>') ^rlOnmol /m i n#A L'C^ T 
[0 0 8 4] 

TAfe^fMX^lO^Tm. TMG<7)ijfL»^ 5 0 /.mo 1 /m i ntcp^L, T 
MA ( h ^•f-;VT;i/^^-^A) ^M^ALT. S i H4=Sr 1 0 nmo 1 / 
m i nW\.L^j:-/)^h. TU^ y y 1 0 3 LX nMA IxG ai_xN (mx.l£x 

= 0. 0 6) m^mm^^^ (r^^^ y Kiis^x^i) o 

[0 0 8 5] 

jumo 1 /m i ntcp^LT. T^^SfS^ 1 0 4 <i: LT nMG a N^*^:S^ 
[0 0 8 6] 

™^«?feSff^^X^I<7)^Tm. TMGO##&^1¥jJiLT. rp^";^^7K 
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mii'^ (H2:*"'^) ii-h^Mif^ (N2:^"^) t^ftx.T. 7 0 0 t:S'ep$fiL^ A 
> h ^-^^1^^ ^v-^A (TMI) ^r— TMG*15/z 

mo n^AL, \^\^m 1 0 5 ^mWut^WmMh LTnM I n y G ai_ 

vN m^\t. v = 0. 0 0 5) g^^S$-iJ:;5> (ItMilf^^Xfl) o S 

1 0 5<7)i^#p®^ LT I n^G ai_wN (fijx.(i\ w=0. 0 9) 
^XfIh^il^^LTp>'fM<7)#M*T-#^«Jii^Wi-'5>rS14^ 1 0 5^ffM1-'2> 

(rl^tt^ff^^x®) o 

[0 0 8 7] 

vSl^iifMXfKO^Tm. TMI. TMG:S.<^S i H4<7)^|^^#;jliLi:. 1 
0 5 0X:tT'#aL. T:^f;^^N2:^'^75^^H2:^'Xt^ftx.T. TMG^5 

0//mol/min. TMA^Mi. pM^^tJ<7)J^#tr*b'& If >^ v^' ^ 
>;i-;V-r^*^.v>> A (Cp2Mg) ^ 1 0 n m o 1 /m i n *A L. ^ ^ U T 
rn y ^jf 1 0 6 LTpMA 1 z G ai_zN (^«x.{f\ z = 0. 3)^^gS:ft 

[0 0 8 8] 

1 0 0 mo 1 /m i n tlp^LT. ±U^^^m 1 0 7 <h LT p MG a N 
[0 0 8 9] 

X^TtSr^/iff^^X^IcO^Tfi:. TMGomi^^ 5 0// m/m i n tlf^^L. 
y^-oTMA^— ^M#ALT. Xf|5^ y y Vm I 0 8 t LTpMA 1 yG a i_yN 

y = o. 0 6) m^^m^^^ (±^^ y y mM^nm) o 

[0 0 9 0] 

y y KiiB^XfiO^Tm, TMG<0«^ 1 0 0 m o 1 /m i n 
P^LT. 75-oTMA<7)tt#&^#jhL-C. :ny^^hmi09t LTpMG aN 
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[0 0 9 1 1 

y 9 ^ Vmi 0 9 WAM9 ^ y 1 0 8 (i^^tca:- y 5^ ^' ig^ ft. ±.Uitm 

[0 0 9 2] 
[0 0 9 3] 

m>ib^^mW'^j:m<D^T^. ^^^^^ bsi o 9<7)B&^M-htcpMffl<7)m^ 

[0 0 9 41 

^ 2 #«Mffl««^^x@;5tt^^^ 1 mmmmmmmmxmo^T^k. ^^mi^ 

[0 0 9 5] 

mm^. 2-:>(7)^^^^M<7)^ ^U'--if^^|tmi-^lliJ-e'5jv>jSMtc. *^9 5 
%Oii5R#f3^x^ >^^MLT. i^^ltM (BI^-ii"r) ^^^^-T'S 
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10 0 9 6] 
[0 0 9 7] 

mmmm 2 ) 

smmmm^^mLx^^^^zti^ma. mm(Dmmi j^z^^mimm^mi^^- 
[0 0 9 8] 

0 1 ($ftL<(i. Ml¥3 0 ~ 5 0 0 ;!/ m) nMG a NTi-'b ^^^T*^ 5 0 
2 (0tL<(±. 0. 1-lOjum) <h. nMA 1 xlG a i_xiN (0. 0 4^x 
Kx 2^0. 15) :^^h^j:^mirUi^y y KS 5 1 3 L < (i. Mi? 0 

. S/zmJ-JJli) nMA lx2G ai_x2N (0. 04^xl<x2^0. 15) 
^^h^j:^m2TUi!^yy Vm 5 2 3 (mmo. 0 5/uml>k±0. 3 ;« ml^T) t 
. nMA IxSG ai_x3N (0. 04^x3<x2^0. 15) :d-h^j:^^3TU 
^y'yVm5 3 3 (0tL<{i> SffO. 01//mJ^±0. 3 mJ^T) n 
MG aN^e^-i^^^TgU^^r^^ 5 0 4 t L < (i. m¥ 0 ~ 0 . 1 5 m) . 
In^Gai-wN (0<w^0. 2) ^'2)»?-#P^25.0'^nM I nyG a i_vN 

(0^ v<w) 7i'^^^^i^^/i^^atc«^$-ii-fc^mMT-#Plt^orsi4Ji 5 

0 5 L< ti. ^Mff5~ 1 0 0 nm) . pMA 1 zG a li-zN^^-ib ^ 

■v'jT-rn-y iJ'g5 0 6 (^iL<{i> m/¥0~0. 1 m) . fp^miZ't<7)m 
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itm^m5 0 7 («f*L<(i. ^^u<Dmmo. o5~o. is/im) . ±ui/t 

5 0 7<0^mg|^±tCffM$tL/zpMA 1 yG ai_yN (0* L < (i. 0. 0 
4^y^0. I 5) :/}-h^j::h±m>^y y 0 8 iUft L < li. mm^^^ 0 . 4 

0 9 L<«i. mi?:6^^0. 0 1-1 0;«m) ±U^mi&m 5 0 7 

h y 4 y°m^(Dmmi^mf htifzmib^^m 5 1 o ze^^s 1 2 i:. :am^ 

5 1 1 i: iMx.^o 
[0 0 9 91 

3^a<b!|^^>^*#:V-^f^T-t'i3V^-C. ^2T^^9 y KiS 5 2 3 ii. ^IT 
y y Vm 5 1 3 RX/m 3 Tg|5i5' 7 y Kii 5 3 3 J: 0 A 1 -^^^^Oj^v^^^^^: 
T'«^^tL-Cv>;S,o -r^t?^. ^2T^^^>y K^5 2 3<7)/Stif^«i. ^ 1 

^ y y vm 5 1 3 (Dmffx^Rr/m 3 ^ ^ 5 3 3 (omiff^j;^ ^ m.^^m^ 

-e*)^o tfz. m2Tm^yy KS 5 2 3 (i, ±m>itm^^^m 5 0 7 to. 0 I /u 
[0 10 0] 

[0101] 

^7°n-y h Lfc^co-e*)^o ffl«i2 0 i:g.0^ffl*a2 0 2i±. -en-eti. *:$:^7K 
[0 10 2] 
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[0 10 3] 

I113(i. TU^ "7 y Vm(Dmm^t. m^>X7K^m'^- }''RZfl>XA^m'^~ 
[0 10 4] 

[0 10 5] 
[0 10 6] 

[0 10 7] 

EI 7 ;!^t/il 8 Tta^Oft^^'^^ LT. WPIM^-^l^ J: 'i) tT- AfSDK^i ( 
Finite Difference Beam Propagation Method. FD-BPM) ^^fflv^/co tJJR! 
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[0 10 8] 

- VX^it LfzytitU- -^f' *?-|tJt 1*1 ffl C^i^ hiiX\^^^Z.ti}^i^:^^^o -ti 
ic^^L. 1218 1^^7K¥«^- K0^5^J^^^^^^ i:. meKTji^ti 

fzif^^^m 1 0 5 75-^T*b^ 1 0 2(7)^^yf\tnz^ 1^7K¥«^- K-e^^fctTt^ 

Ml^t;. nMG a N;^-ib;^^T^^ 1 0 2 <^:^[p]^^7{>^^tSC#$ ^TU^^o 
[0 10 9] 

1^4 0 1 ;s.i!/ffl«a4 0 2 (i. -etien. *2|s:^i:7K¥^^- VRifi>X7K^m'e- 

VKnjz^-r^m^mmx$>^o m4i<zidn^mm4 o 3 n^^tftmi^mRifTU 
[0110] 
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[0 111] 

\^(Dmim'i^^<DALymm'^mmm^£mmx% ^owDj^^A^xbtL^^Jt (^^ 

rmm^^^^ Lxmn<Dmw^mfn^n':> x ^ . - 

^£L=^v>/ja6tc, Nout^^*^^"^ ^^'^"^^^^^'o LfcT&^^oT, v^^h^^y^jt 

Nout'=Ni„2+S {no„t(x)2-ni„(x)2}. P(x) • dx 
[0 112] 

<0^^6<jl^ffifi;Stff^t L. nin (x) (i;^ h ^ ^ 7''ffiitl^lCi3tt'5>M:^|n]<7)® 

^L. p (x) •:rmim<7)mpnmmmminm'S:nn-t^m^^^t^r 
^ 7 It mmi^<7)m'»mm a. -oo<x<+ooT'^;&o 

[1^71 

S P(x)dx= 1 
[0 113] 
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[0 114] 

vKn-fhmmmn^A o 2;^>^ itia4 o 3 <t ojitc< ^c<h{i^v^o 

[0 115] 

[0 116] 
[0 117] 



taiiE£r# 2004-300431 1 



mm 2003-024735 



^-v: 37/ 



t <7)^7&s/h ^<f£y)-tw^t. m^^XTK^m^e- }'^(Dmw.iii^<7)itm ohibi^m 

o 

[0 1181 
[0 119] 

^*5, ±fetc:i3v^-c{i. ru^^ yvmm (m^m) ^(Di^Mm^i^z^^^xm 

[0 12 0] 
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[0 12 13 

m5 0 4:^K nm-ff'4VmtO. Oljuml^J.±0. 0 3 mmTOSg^^FiTr 
[0 12 23 

^iiji<7)ff^^jc#^a'fbtim###v-— f ^^(i. ±m(r>:$i^m(om i <7)S» 

[0 12 33 

^^M(7)mgjc^^a'fbw.4^#^*:]/-^f"^T^ 1 0 omi'j^mLfzt^^. 9 

0l@{±¥i^;3. 0 k A/ c m2<7)1g:|ijim»iL^Jg-eSia ( 2 5 jSM^^L/c 
o f^^L/;M'fbt?#S#V— if<7)9-^8 0'fi(i>5.n-y?»l. 4W/AOI- 
L#tt^^L> 1 0 OmWt-e»:$:^7K¥«^- mM?:^#L/Co * 1 0 
0 mWI^Zislf ^mi^nS-ii 4 . 5 V-C\ |§4gr^ft{i4 0 5 nm. mUWTi^^F 
FP<7)iji^ilii{i^tL'ett 1 6. 2Jg. 9. 9Jg-C\ t«R4^1. e^Hmt/Co 
[0 12 43 
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G ao.94N^^'^4^ 0> ^ 7 K^/i^^pMA 1 q.IqG acgoNjO^fb ^^^^T^^ 

o 

[0 12 53 
[0 12 63 

[0 12 73 
[0 12 8] 
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^-i^-. 40/ 



[0 12 9] 
[0 13 0] 

o 

[0 13 1] 

<^^o o^o, %mi^zi^him.m^m\M^^<^j:hfzib. ^mn<D%^^A^ 
^<^j:^o Lfz-^^-ox, m.m.mtTUitm^mt(D^mii. o. oi~5. oju 

y Kg t<Dm^ m2^yy vmtms^^y Ks t<Dm tcfeit ^ ^ <h ^mt L 

[0 13 2] 
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[0 13 3] 
[0 13 4] 

[0 13 5] 

(mm<7)mm 5 ) 

ummvf izioif^ mum <du- -^itfoi^mmm. n^mi'ip :fe tt ^ n^m (d^<d 

[0 13 61 

it.mmum^^ (n^-e-r) nu^-^ v>xi o o 2 if-A>?>-/ 
y 3^ 1 0 0 3 Mmi-y^ (mit^^) 1 0 0 4 .h. it-r-i (mmm 
#) 1 0 0 5 ^:. mMiimmm^m: (n^-it-r) t. ^^^kth-r^mmm (it 

[0 13 7] 
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[0 13 8] 
[0 13 9] 

o 

[0 14 0] 

^mi^i^-'^^m^'t^it^mm^^mmii^m^^fz:! t\<zx ^ . itr^ ^^±.\,z 

mit^f^-tzV- ^it(^^W^ <i)^^'^'^Lfzi)^hX-^ho 
[0141] 

.HI? tL/ita&5^07lc^^1t^fBliS^^gi:M^ ^ ^ 6 0 

0 7*iC:«^t L^v^o ^<7)/;i6. :*:^^<7)^^^'lt^lfi«^S^^«t^i3V>T(i> 
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[0 14 23 

[0 14 33 
[0 14 43 

^fz^ ±M<r)m.m^m^'t^fzmz^ ^f§B^^;#'^>4^*#:^-■^f■^T-(7)^3<7) 
[0 1 4 53 
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tc^^ ij^s^ u - ^ it^^mmmn^mm ^^mm t tzm^. m 

[HI] 
[112] 

^ o 

[04] 

o 

[me] 

[117] 

lil-e*>5)o 
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ims] 
im9] 
[mo] 

[HI 1] 

mi lit. mmm(Dmmm^^^mi^^-^'mi^(Dmmimi^-rm^m^j:mMm 

Tab -So 

[H 1 2] 

[H 1 3] 

[H 1 41 

mtir^m^^mm-r^fzttxDummx-:^^). mi 4 (a) ^mimm^mi^i^ 

-■»f'*Tc7)7K¥:^ffi]F F p<7)^ i0y^^:bL, mi 4 (b) {±. a-ftt/^^^*^ 

U - -If- ^i^(7);|C^:^[p] F F P 2 f 11 ^ ^^b-To 

[m 1 5] 
[mi 6] 
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[mi 7] 

mi 7(±. t^65^<?)*Mfitl>Sr3fc^^1fl&BfiiiS^^e<0»2f:|t^^^-r#^m-e 



1 


0 1 . 


5 0 1.1 


10 1. 


12 0 1 




1 


0 2. 


5 0 2.1 


10 2. 


12 0 2 




1 


0 3. 


110 3. 


12 0 3 




5 


1 3 








5 


2 3 








5 


3 3 


^3T^i^9 y vm 






1 


0 4. 


5 0 4. 1 


10 4. 


12 0 4 




1 


0 5, 


5 0 5, 1 


10 5. 


12 0 5 




1 


0 6> 


5 0 6. 1 


10 6. 


12 0 6 




1 


0 7. 


5 0 7. 1 


10 7. 


12 0 7 




1 


0 8. 


5 0 8. 1 


1 0 8. 


12 0 8 




1 


0 9, 


5 0 9.1 


10 9. 


12 0 9 




1 


1 0. 


5 10.1 


1 1 0. 


12 10 




1 


1 1. 


5 11.1 


111. 


12 11 


m 1 mmmm<7)m,m 


1 


1 2. 


5 12.1 


112. 


12 12 




9 


1 4 










1 


0 0 1 


.17 0 1 








1 


0 0 2 


.17 0 2 






1 


0 0 3 


.17 0 3 






1 


0 0 4 


.17 0 4 






1 


0 0 5 


.17 0 5 






1 


0 0 6 


.17 0 6 
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1 7 0 7 
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[mi] 




0 0.1 0.2 0.3 
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m3] 



50 
40 



g ^ 30 
e ^ 20 

« ^ 0 





% 
% 


\ 301 


% ■ 

302: 















[12141 



2.49 2.5 2.51 2.52 2.53 2.54 
403 
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